Importance of hydropathic complementarity for the binding of the neuropeptide substance P to a monoclonal antibody: equilibrium and kinetic studies.
In a previous study (Boquet et al., 1995, Molec. Immunol. 32, 303-308) we observed remarkable inversions of hydropathic profiles between complementarity determining regions (CDRs) of an anti-substance P monoclonal antibody (SP31) and the corresponding 5 amino acid C-terminal peptide epitope. Here we demonstrate the importance this hydropathic complementarity by measuring the immunoreactivity of SP-related peptides which have been modified in their C-terminal parts so that hydropathic profile has been conserved (by substituting amino acids in the epitope) or modified (by mixing the sequence of amino acids in the epitope). Experiments performed in equilibrium conditions using a competitive enzyme immunoassay showed that most of the peptides conserving the hydropathic profile of SP epitope were recognized by mAb SP31 (even if marked variations in affinity were observed), while those for which the hydropathic profile was modified exhibited very low or undetectable affinity. The kinetic parameters (ka and kd) of peptide-antibody interactions were determined using Surface Plasmon Resonance technology (BIACORE 2000). These measurements showed that all peptides recognized by mAb SP31 had similar association rate constants (close to 2 x 10[5] M[-1] s[-1]), differences in binding affinities essentially resulting from differences in dissociation rate constants (ranging from 1.61 x 10[-4] to 1.15 x 10[-1] s[-1]). From these results, it was concluded that hydropathic complementarity between the epitope and the paratope could be a necessary but not sufficient condition for establishing high-affinity binding. We hypothesize that hydropathic interactions may play a critical role during the first contacts between antibody CDRs and the peptide, possibly by favouring reorganization of water molecules at the antibody-peptide interface.